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GXH WR WKH KLJK FRQWHQW RI DOOR\LQJ HOHPHQW VR WKDW DIWHU KHDW WUHDWPHQW D PDUWHQVLWLF PLFURVWUXFWXUH ZDV
IRUPHGHYHQ LQ ODUJHVHFWLRQVDW UHODWLYHO\ ORZFRROLQJ UDWHV ,Q WKHPLGRI¶V WKH&U0RDOOR\XVHG IRU
WXELQJLQWKH8.ZDVPRGLILHGE\251/ZLWKWKHDGGLWLRQRI91EDQG1DQGZDVLQFOXGHGLQWKH$670
VWDQGDUGDV*UDGH7KHRSWLPL]DWLRQRIDOOR\FRQWHQW UHVXOWHG LQ LPSURYHGIUDFWXUH WRXJKQHVVZHOGDELOLW\
DQGYHU\VWDEOHORQJWHUPFUHHSSURSHUWLHV$W&WKHILUVWIRUHFDVWZDVHVWDEOLVKHGDV03DWRREWDLQWKH
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DURXQGJUHDWHUWKDQWKDWRIWKHSUHYLRXVJHQHUDWLRQRI&U0R91EVWHHOV>@
,QWKHVDPH\HDUVDVLPLODUZRUNEHJDQLQ-DSDQRQPDWHULDOVVXLWDEOHIRUURWRUIRUJLQJV7KH-DSDQHVHVWHHOV
ZHUH VLPLODU LQ FRQFHSW WR WKHPRGLILHG &U0R VWHHO EXWZLWK D VOLJKWO\ KLJKHU&U DERXW & DERXW
 DQG 0R FRQWHQWV DQG DGGLWLRQ RI : DPRXQW 7KH LQFUHDVH RI & FRQWHQW WRJHWKHU ZLWK RSWLPL]HG
WHPSHULQJWUHDWPHQWVHQDEOHGKLJKHUFUHHSUHVLVWDQFHDQGLPSURYHGOHYHOVRIIUDFWXUHWRXJKQHVVWREHDFKLHYHG
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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DQGPRUHUHFHQWO\ZLWKHYHQKLJKHUFRQWHQWRI&UXSWRWRLPSURYHWKHUHVLVWDQFHWR
R[LGDWLRQDQGFRUURVLRQ:XSWR&RXSWRDQG&XPD[DPRXQWV6RPHERURQZDVDGGHG
WRR PD[ WR LPSURYH FUHHSSURSHUWLHV7KHVH VWHHOV DUH FRPPRQO\NQRZQDV ³DGYDQFHG&U IHUULWLF
PDUWHQVLWLFVWHHOV´>@
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HODERUDWHGZLWKWLPHWHPSHUDWXUHSDUDPHWHUPHWKRGVLH/DUVRQ0LOOHUHTXDWLRQXVXDOO\
JLYHDQRYHUHVWLPDWLRQRIWKHORQJWHUPFUHHSSURSHUWLHVRI&UVWHHOV7KHGLIIHUHQWUHVXOWVRIWKHFUHHS
DVVHVVPHQWVRI*UDGH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DOVRNQRZQDV1)DUHDW\SLFDOH[DPSOHWKHFUHHSUHVLVWDQFHRIWKLVJUDGHZDV
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ZKHUHDV&UVWHHOVGRQRW
6DZDGD HW DO > @ KDYH GHPRQVWUDWHG WKDW DIWHU FUHHS H[SRVXUH =SKDVH SDUWLFOHV DUH ORFDWHG
SUHIHUHQWLDOO\RQSULRUDXVWHQLWHJUDLQERXQGDULHVSDFNHWERXQGDULHVDQGGHOWD IHUULWHJUDLQV+HDOVRVKRZHG
WKDW WKHFRQWHQWRIPHWDOOLFHOHPHQWVRI WKH=SKDVHGRHVQRWGHSHQGRQ WKHSUHFLSLWDWLRQVLWHV9HU\ OLWWOH LV
NQRZQDERXWWKHWLPHWHPSHUDWXUHUHJLRQVLQZKLFK=SKDVHIRUPDWLRQPD\RFFXUDQGWKHUHDUHVWLOOXQUHVROYHG
TXHVWLRQVDERXWWKHIRUPDWLRQPHFKDQLVP
0DWHULDOVDQGSURSHUWLHV
7KHLQYHVWLJDWHGPDWHULDOVFRPHIURPLQGXVWULDOWXEHVDQGSLSHVRI*UDGHVDQG;7KH
FKHPLFDO FRPSRVLWLRQV RI WKH WXEHV WKHLU PHFKDQLFDO SURSHUWLHV WHQVLOH DQG KDUGQHVV DQG KHDW WUHDWPHQW
FRQGLWLRQVZHUHLQDJUHHPHQWZLWK$670$IRUWXEHVDQG$670$IRUSLSHVDQG',1UHTXLUHPHQWV
7DEOH>@
$OOWXEXODUSURGXFWDUHVXSSOLHGLQQRUPDOL]HG&DQGWHPSHUHG&FRQGLWLRQVLQRUGHU
WR FRQIHU WKH PHFKDQLFDO SURSHUWLHV DW KLJK WHPSHUDWXUH 7KH QRUPDOL]LQJ JLYHV WKH GHVLUHG PDUWHQVLWLF
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PLFURVWUXFWXUH DQG SURYLGHV D JRRG FDUELGH DQG QLWULGH VROXELOLW\ LQ WKH PDWUL[ DV ZHOO DV D KRPRJHQHRXV
PLFURVWUXFWXUH7KHVXEVHTXHQWWHPSHULQJVRIWHQVWKHPDWHULDODQGSURPRWHVWKHIRUPDWLRQRI0&DQGILQH
0; SUHFLSLWDWHV UHVXOWLQJ LQ D KLJK FUHHS UHVLVWDQFH 7KH GHVLUHG ILQDO PLFURVWUXFWXUH LV FRQVWLWXWHG RI D
WHPSHUHG PDUWHQVLWLF PDWUL[ ZLWK 9 DQG 1E FDUERQLWULGHV DQG &U FDUELGHV 0& FDUELGHV QXFOHDWH
SUHGRPLQDQWO\DWSULRUDXVWHQLWHJUDLQERXQGDULHVDQGDORQJPDUWHQVLWHODWKERXQGDULHVDIWHUWHPSHULQJGLIIXVH
0;FDUERQLWULGHVDUHILQHO\GLVWULEXWHGLQVLGHWKHPDWUL[
)RU JUDGHV   DQG  WKH SUHFLSLWDWLRQ VWDWHV DIWHU QRUPDOL]LQJ DQG WHPSHULQJ LV GXH WR 0;
FDUERQLWULGHVPDLQO\ ORFDWHGZLWKLQ VXEJUDLQV DQG0&FDUELGHVRQJUDLQDQG VXEJUDLQERXQGDULHV7KHVH
ZHUHPHDVXUHGDQGH[KLELWFRPSDUDEOHGLPHQVLRQVUHVSHFWLYHO\DQGQP)LJXUHVKRZVDQH[DPSOHRI
WKHPLFURVWUXFWXUHIRUJUDGHZLWKGLIIHUHQWPLFURVFRS\DQDO\VLVWHFKQLTXHV
&UHHSSURSHUWLHVRIDQGVWHHOVKDYHEHHQZLGHO\LQYHVWLJDWHGLQ(XURSH86$DQG-DSDQE\YHU\
ORQJ WHVWV LQ WKHUDQJHRI&DQGRYHU WHVWLQJKRXUV7KH ODVW UHVXOWVIURP(&&&(XURSHDQ
&UHHS &ROODERUDWLYH &RPPLWWHH GDWD DVVHVVPHQW IRU UXSWXUH LQ  DW & IRU WKHVH JUDGHV DUH
UHVSHFWLYHO\DQG03D>@
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0LFURVWUXFWXUDOHYROXWLRQ
7KHPLFURVWUXFWXUHRI&UJUDGHVZDVLQYHVWLJDWHGDIWHUORQJDJLQJDQGFUHHSWHVWVWRJLYHDPHWDOOXUJLFDO
H[SODQDWLRQRIWKHUHGXFWLRQRIFUHHSUHVLVWDQFHZLWKLQFUHDVLQJVHUYLFHWLPHDQGWHPSHUDWXUH6HYHUDOVDPSOHV
KDYHEHHQ LQYHVWLJDWHGDIWHUFUHHS WHVWLQJ LQDZLGHUDQJHRI WLPHVDQG WHPSHUDWXUHVDOOVDPSOHVZHUH WDNHQ
IURP WKH KHDG RI FUHHS VSHFLPHQV 7KH FUHSW VDPSOHV ZHUH REVHUYHG E\ /0 DQG 6(0 WRR DIWHUZDUGV WKH
PLFURVWUXFWXUHVZHUHLQYHVWLJDWHGE\67(07(0DQG;5'WHFKQLTXHV
0LFURVWUXFWXUDO HYROXWLRQ RI &U VWHHOV GXULQJ FUHHS H[SRVXUH FRQVLVWV RI QXFOHDWLRQ JURZWK DQG
FRDUVHQLQJRIVHFRQGSKDVHV0&DQG0;SUHFLSLWDWHVDUHSUHVHQWDOUHDG\DIWHUWHPSHULQJZKLOH/DYHVDQG
=SKDVHQXFOHDWHGXULQJFUHHSVHUYLFH
&DUELGHFRDUVHQLQJ
7KHJURZWK DQG FRDUVHQLQJRI0& DQG0;FDUERQLWULGHV DSSHDUV VWDEOH HQRXJKDJDLQVW FRDUVHQLQJ ,Q
SDUWLFXODU0;SUHFLSLWDWHVDUHRQO\VOLJKWO\DIIHFWHGE\DJHLQJDQG WKHLUHTXLYDOHQWGLDPHWHU UHPDLQVEHORZ
 QP HYHQ DIWHU  KRXUV DW KLJK WHPSHUDWXUH DW & WKH HTXLYDOHQW GLDPHWHU RI0& FDUELGHV
UHPDLQVEHORZWKHFULWLFDOGLDPHWHURIQP)LJXUH


)LJ*URZWKDQGFRDUVHQLQJRI*UDGHSDUWLFOHV
/DYHVSKDVHQXFOHDWLRQDQGJURZWK
7KH DGGLWLRQ RI0R DQG: FRQWHQWV UHVSHFW WR WKH SDUHQW*UDGH  OHDG WR WKH IRUPDWLRQ RI LQWHUPHWDOOLF
/DYHVSKDVHGXULQJ WKHUPDOVHUYLFH)H&U0R:ZKLFKQXFOHDWHVPRVWO\RQVXEJUDLQERXQGDULHVDQGRQ
SULRUDXVWHQLWHJUDLQERXQGDULHV3$*%7KH/DYHVSKDVHQXFOHDWHVDQGJURZVUHODWLYHO\IDVWGXULQJWKHILUVW
KRXUV LQ WKH WHPSHUDWXUH UDQJH&&EHORZ& WKLVSKDVH UHPDLQV UHODWLYHO\ VPDOO
HYHQ DW YHU\ ORQJ WLPH EXW LW FDQ UHDFK YHU\ ODUJH GLPHQVLRQV DW & HVSHFLDOO\ LQ *UDGHV  DQG 
HTXLYDOHQWGLDPHWHUXSWRP
%\ WKHFUHHS VWUHQJWKHQLQJSRLQWRIYLHZ WKHSUHFLSLWDWLRQRI/DYHVSKDVHKDV WZRDVSHFWV2QRQHKDQG
KLJKDPRXQWVRI0RDQG:FRQWHQWVDUHLQFRUSRUDWHGLQWKLVSKDVHFDXVLQJDGHSOHWLRQRIWKHVHHOHPHQWVIURP
WKHVROLGVROXWLRQDQGWKXVDUHGXFWLRQRIWKHLUFRQWULEXWLRQWRWKHRYHUDOOFUHHSUHVLVWDQFH2QWKHRWKHUKDQG
WKHLQFUHDVHGYROXPHIUDFWLRQRIVHFRQGDU\SKDVHVOHDGVWRDKLJKHUSUHFLSLWDWLRQVWUHQJWKHQLQJGXULQJWKHILUVW
SUHFLSLWDWLRQ SKDVH DW WKH EHJLQQLQJ WKH SUHFLSLWDWLRQ RI ILQH /DYHV SKDVH LQFUHDVHV WKH FUHHS UHVLVWDQFH
+RZHYHU ZKHQ WKH PHDQ GLDPHWHU RI WKHVH SDUWLFOHV UHDFKHV PLFURPHWULF GLPHQVLRQV WKHLU HIIHFW RQ FUHHS
EHKDYLRXULVORVW$QH[DPSOHRI/DYHVSKDVHSUHFLSLWDWHVLQ*UDGHDIWHUKRXUVDW&DUHVKRZQLQ
)LJXUHWRJHWKHUZLWK0&FDUELGHVE\7(0WKLQIRLO
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
)LJ*UDGHPLFURVWUXFWXUHK&
=SKDVHSDUWLFOHVDSSHDUDQFH
0RGLILHG=SKDVHLVDQLWULGHZKLFKQXFOHDWHVLQWKHUDQJHRI&GXULQJFUHHSVHUYLFH7KLVSKDVHLV
FRPPRQWRDOO&UVWHHOVZLWKKLJK1EDQG9FRQWHQW0;FDUERQLWULGHVGXULQJWKHUPDOH[SRVXUHVORZO\
WUDQVIRUPLQIDYRXURIDPRUHVWDEOHFRPSRVLWLRQ&U91E1ZKLFKLVFDOOHGPRGLILHG=SKDVH7KHSDUWLFOHV
RIWKLVSKDVHIRUPWKLQSODWHVZLWKLQWKHPDWUL[
,WLVH[SHULPHQWDOO\SURYHG>@WKDWKLJKDPRXQWRI=SKDVHQXFOHDWHVDQGJURZVLQODUJHQXPEHUDQG
VL]H PRVWO\ LQ &U0R9 VWHHOV ZKLFK VKRZ WKH VRFDOOHG ³VLJPRLGDO´ VKDSH RI LVRWKHUPDO FUHHS FXUYHV
OHDGLQJ WRDGUDPDWLFGURSRIFUHHSUHVLVWDQFH0;FDUERQLWULGHVDUHRQHRI WKHPRVWHIIHFWLYHVWUHQJWKHQLQJ
SUHFLSLWDWHVLQWKH&UDGYDQFHGIHUULWLFVWHHOV+RZHYHU=SKDVHLVIRUPHGDWWKHH[SHQVHRI0;SDUWLFOHV
GXULQJ KLJK WHPSHUDWXUH H[SRVXUH ,W JURZV UDSLGO\ DQG FDQQRW FRQWULEXWH WR VWUHQJWKHQLQJ 7KH SUHPDWXUH
FUHHSEUHDNGRZQLQ&UVWHHOVKDVEHHQH[SODLQHGE\ WKHGLVDSSHDUDQFHRI0;FDUERQLWULGHVDQGWKHIDVW
FRDUVHQLQJRI=SKDVH
6WXG\RIIRUPDWLRQRI=SKDVH
7KH=SKDVHZKLFKIRUPVLQ&ULQGXVWULDOVWHHOVLVSULPDULO\D&U9EDVHGQLWULGHEXWFRQWDLQVDOVR
VPDOO TXDQWLWLHV RI1E DQG)H DQG LW LV XVXDOO\ DGGUHVVHG DVPRGLILHG=SKDVH7KH FU\VWDO VWUXFWXUH RI WKH
PRGLILHG=SKDVHKDVEHHQUHSRUWHGWREHWHWUDJRQDOZLWKODWWLFHSDUDPHWHUVD QPDQGF QP>@
DVVKRZQLQ)LJXUH
5HFHQWO\'DQLHOVHQ HW DO >@ KDYH HYLGHQFHG E\ HOHFWURQ GLIIUDFWLRQ WKDW PRGLILHG =SKDVH KDV D QRW
XQLTXHFU\VWDOVWUXFWXUHVLQFHLWFDQH[KLELWGLIIUDFWLRQSDWWHUQVW\SLFDORID)&&ODWWLFHVLPLODUWRWKRVHIRXQG
LQ01SUHFLSLWDWHVWKRXJKZLWKDVOLJKWO\VPDOOHUODWWLFHSDUDPHWHUD QP7KHFXELFVWUXFWXUHKDVEHHQ
IRXQG WR FRH[LVWZLWK WKH WHWUDJRQDO VWUXFWXUH7KH SURSRVHG K\EULG FU\VWDO VWUXFWXUH LV VKRZQ LQ )LJXUH E
)XUWKHU LQYHVWLJDWLRQV KDYH VKRZQ WKDW WKH FXELF VWUXFWXUH LV SUHGRPLQDQW LQ &U VWHHOV H[SRVHG IRU
UHODWLYHO\VKRUWWLPHVZKLOHWKHWHWUDJRQDOVWUXFWXUHLVPRUHIUHTXHQWLQPRUHDJHGVDPSOHV>@
&LSROOD LQKLVSURMHFWIRU3K'WKHVLV>@ LQYHVWLJDWHGWKHHDUO\VWDJHRI=SKDVHIRUPDWLRQXVLQJDPRGHO
VWHHOVSHFLILFDOO\GHVLJQHGWRIRUPRQO\WKHPRGLILHG=SKDVH&U91E1DIWHUDUHODWLYHO\VKRUWWLPHGXULQJ
KLJKWHPSHUDWXUHDJHLQJ,QWKLVVWHHOWKHFDUERQFRQWHQWKDVEHHQNHSWDWDQH[WUHPHO\ORZOHYHOSSPWR
DYRLG WKH IRUPDWLRQ RI FDUELGHV VXFK DV&U& DVZHOO DV1E& 7XQJVWHQ DQGPRO\EGHQXP KDYH QRW EHHQ
DGGHGWRSUHYHQWWKHIRUPDWLRQRI/DYHVSKDVH)H0R:SUHFLSLWDWLQJGXULQJDJHLQJ1EDQG9FRQWHQWZHUH
VHOHFWHGVLPLODUWRWKDWLQLQGXVWULDO&UVWHHOV*UDGHV

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 
)LJ7HWUDJRQDODQGK\EULGVWUXFWXUHDVVRFLDWHGZLWK=SKDVH )LJ7\SLFDOFRPSRVLWLRQUDQJHV&U101=SKDVHDQGK\EULGV
SDUWLFOHV
7KH PLFURVWUXFWXUH RI WKH QRUPDOL]HG DQG WHPSHUHG PDWHULDO FRQVLVWV HQWLUHO\ RI WHPSHUHG PDUWHQVLWH
VDPSOHVRIWKLVDOOR\KDYHEHHQDJHGXSWRKDW&&DQG&
7KHPLFURVWUXFWXUHRIDVWUHDWHGDQGDJHGVDPSOHVKDVEHHQLQYHVWLJDWHGE\D7(0DQG;5'
1LRELXPDQGYDQDGLXPQLWULGHVZLWKDWRPLFDYHUDJHFRQWHQWRI&U)HKDYHEHHQREVHUYHGLQDOO
DJHG VDPSOHV H[FHSW LQ&K VDPSOH:LWK WKHVHDQDO\VHV LWKDVEHHQ IRXQGDOVR WKH LQWHUPHGLDWH
UDQJHRIFKHPLFDOFRPSRVLWLRQRI WKH&UULFK01FOHDUO\ ORFDWHGEHWZHHQ WKDWRI01DQG WKDWRI ORQJWLPH
DJHG&U91E1$IXUWKHULQYHVWLJDWLRQRIWKH&UULFK01SDUWLFOHVKDVUHYHDOHGWKDWWKH\FRQWDLQDWWKHVDPH
WLPH UHJLRQVZLWK GLIIHUHQW FKHPLFDO FRPSRVLWLRQ W\SLFDO RI ERWK01 DQG=SKDVH VR WKDW WKH\ KDYH EHHQ
GHILQHG K\EULGV )RU WKH VDNH RI VLPSOLFLW\ WKH W\SLFDO FRPSRVLWLRQ UDQJHV DUH VFKHPDWLFDOO\ VXPPDULVHG
DOWRJHWKHULQWKHWHUQDU\GLDJUDPRI)LJXUH
$ UHFHQWZRUN RI<RVKL]DZD HW DO >@ KDV FRQILUPHG WKH H[LVWHQFH RI VXFK&UULFK01 SDUWLFOHV LQ WKH
FRPPHUFLDO-DSDQHVHVWHHOJUDGH3$IWHUKDW&DOOSDUWLFOHVDUHHLWKHU&U1RU&U91E1DQG
RQO\WZR1E1SDUWLFOHVZHUHLGHQWLILHG
,QJHQHUDOFRPSRVLWLRQSURILOHVRIK\EULGSDUWLFOHVVKRZDVPRRWKWUDQVLWLRQIURP&UULFKDUHDVDWWKHULP
ZLWKFKHPLFDOFRPSRVLWLRQFORVH WR WKDWRI WKH=SKDVH WRZDUGV&USRRUDUHDVDW WKHFRUHZLWKFRPSRVLWLRQ
FORVH WR WKDW RI9ULFK01)LJXUHV  VKRZ WZR H[DPSOHV RI K\EULG SDUWLFOHV IRXQG LQ WKH VDPSOH DJHG IRU
KDW&DQKLJKO\V\PPHWULFK\EULGSDUWLFOHZLWKWKHHQWLUHULPKDVDIXOO=OLNHFRPSRVLWLRQZKLOH
WKH FRUH KDV D FRQVLGHUDEO\ ORZHU FKURPLXP FRQWHQW D SDUWLFOH ZKHUH RQH VLGH RI WKH SDUWLFOH KDV WKH
FRPSRVLWLRQRI01ZKLOHWKHRWKHUKDVWKHFRPSRVLWLRQRIWKH=SKDVH


)LJ+\EULGSDUWLFOHVDIWHUKDW&DQG&UFRQFHQWUDWLRQJUDGLHQWV
0RUHFRPSOH[VWUXFWXUHVKDYHEHHQDOVRREVHUYHGLQODUJHUSDUWLFOHVZKLFKRIWHQVKRZD1EULFKFRUHDQGD
9ULFKDUHDVXUURXQGLQJLWHLWKHUFRPSOHWHO\RULQWZRV\PPHWULFDOO\RSSRVLWHUHJLRQV7KH9ULFKRXWHUOD\HUV
PD\XQGHUJR&UXSWDNHLQWKHRXWHUPRVWHGJHV
,QODUJHSDUWLFOHVLWLVXQOLNHO\WKDW&UGLIIXVHVLQWRWKHFHQWUHRIWKHSDUWLFOHV
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,QYHVWLJDWLRQ RI WKH K\EULG SDUWLFOHV VXJJHVWV WKDW WKH IRUPDWLRQ RI =SKDVH PD\ RFFXU E\ PHDQV RI D
SK\VLFDOWUDQVIRUPDWLRQRI91E1LQWR=SKDVHWKURXJK&UGLIIXVLRQIURPWKHIHUULWLFPDWUL[LQWRWKHQLWULGH
)LJXUH  VKRZV WKH IRUPDWLRQ RI SDUDOOHO =SKDVH SDUWLFOHV ZKLFK RFFXUV ZKHQ VHYHUDO &UULFK DUHDV IRUP
VHSDUDWHO\RQODUJHU01SDUWLFOHVZLWK1EULFKFHQWUHV7KH=SKDVHWHQGVWRIRUPRQWKHRSSRVLWHVLGHVRIWKH
SDUWLFOHUHVXOWLQJLQSDUDOOHO=SKDVHSDUWLFOHV
$OWKRXJK=SKDVHIRUPVHYHU\ZKHUHLQ WKHPLFURVWUXFWXUH7(0LQYHVWLJDWLRQVLQGLFDWHDIDVWHUIRUPDWLRQ
DORQJWKHJUDLQERXQGDULHVZKHUHWKH01SDUWLFOHVGLVVROYHIDVWHUFRPSDUHGWRWKHLQWHULRURIWKHJUDLQDQGWKH
=SKDVHVDUHDOVRJHQHUDOO\ ODUJHU7KLVFDQEHH[SODLQHGE\ WKHKLJKHUYDOXHRIGLIIXVLRQFRHIILFLHQWVDW WKH
JUDLQERXQGDULHV


)LJ)RUPDWLRQRIWZRSDUDOOHO=SKDVHVLQ&UPRGHODOOR\

)LJ&RPSDULVRQEHWZHHQDDVWUHDWHGDQGE&KDJHGPLFURVWUXFWXUHVLQ&UPRGHODOOR\
)LJXUH  VKRZV WKH FRPSDULVRQ EHWZHHQ H[WUDFWLRQ UHSOLFD LPDJHV IURP DVWUHDWHG PDWHULDO DV ZHOO DV
&K DJHG VDPSOH FRQWLQXRXV OLQHV LQGLFDWH WKH ORFDWLRQ RI JUDLQ ERXQGDULHV ZKLOH GRWWHG OLQHV
LQGLFDWHWKHSUHFLSLWDWHVGHSOHWLRQDUHDDURXQGJUDLQERXQGDULHVRIDJHGVDPSOH
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$SSOLFDWLRQWRLQGXVWULDOVWHHOV
$QH[WHQVLRQRIWKHUHVXOWVREWDLQHGIURP&UPRGHODOOR\WRLQGXVWULDO&UVWHHOVLVWKHVHDUFKLQJ
IRUK\EULGVSDUWLFOHVLQORQJWHUPFUHSWVDPSOHV7(0LQYHVWLJDWLRQFRQILUPVWKHH[LVWHQFHRIK\EULGSDUWLFOHV
LQLQGXVWULDOVWHHOVVXFKDV$670*UDGHV;
+\EULGSDUWLFOHVDUHYHU\IHZLQ&UVWHHOVZKHUHWKHGULYLQJIRUFHIRU=SKDVHIRUPDWLRQKDVORZHUYDOXH
WKDQLQ&UVWHHOV=SKDVHZDVUHFRJQL]HGDOVRLQ&UVWHHOV>@EXW LQDIDUVPDOOHUDPRXQWQR
GUDPDWLFGURSLQYROXPHIUDFWLRQRI0;ZDVREVHUYHGLQDVVRFLDWLRQWRWKHQXFOHDWLRQRIWKLVSKDVHWKHUHIRUHLW
LVEHOLHYHGWKDWWKHPRGLILHG=SKDVHGRHVQRWDIIHFWQHJDWLYHO\FUHHSSURSHUWLHVRI*UDGHVDQG
)LJXUHVKRZVWKH;5D\SRZGHU'LIIUDFWLRQSURILOHIRUH[WUDFWHGSUHFLSLWDWHVFRPLQJIURPD3VDPSOH
H[SRVHG IRUPRUH  KRXUV DW & DQG WKH DVSHFW RI SUHVHQW SKDVHV LQFOXGLQJ K\EULG > @ 7KH
DQDO\VLVRIWKHSHDNVFRQILUPVWKHSUHVHQFHRI0;0&DQG/DYHVSKDVHEXWDOVRWKHSUHVHQFHRI=SKDVH
DVFRQILUPHGDOVRZLWK7(0LQYHVWLJDWLRQV


)LJ;5'3URILOHRIWKHUHVLGXHVH[WUDFWHGIURPJUDGH3DJHGIRUKRXUVDW&=SKDVHSDUWLFOHV*UH\DUURZ0;EODFN
DUURZV0&ZKLWHDUURZV&U91E1DQG+\EULG=SKDVHSDUWLFOH
&RQFOXVLRQV
7KHH[SHULHQFHVPDWXUDWHG LQ WKHPLFURVWUXFWXUDO DQDO\VLV RI ORQJ WHUPDJHGDGYDQFHG&U IHUULWLF
PDUWHQVLWLFVWHHOV*UDGHVFDQEHVXPPDUL]HGLQWKHIROORZLQJFRQFOXVLRQV
0;FDUERQLWULGHVFRQWDLQLQJ1EDQG9UHPDLQHVVHQWLDOO\XQFKDQJHGWKURXJKRXWFUHHSVHUYLFHHYHQDWYHU\
ORQJWLPH!KRXUVDQGKLJKHVWWHPSHUDWXUH&
0& FDUELGHV FRDUVHQ GXULQJ FUHHS VHUYLFH DOWKRXJK WKHLU DYHUDJH GLDPHWHU UHPDLQV EHORZ  QP DW
&
&RDUVHQLQJ RI /DYHV SKDVH SDUWLFOHV RYHU D FULWLFDO VL]H WULJJHUV WKH FDYLW\ IRUPDWLRQ DQG WKH FRQVHTXHQW
EULWWOHLQWHUJUDQXODUIUDFWXUH7KHKLJKFRDUVHQLQJUDWHRI/DYHVSKDVHLVWKHPDMRUFDXVHRIWKHVOLJKWUHGXFWLRQ
RI ORQJWHUPFUHHSUHVLVWDQFHLQ&U*UDGHV WKHKLJKHUFUHHSSURSHUWLHVRI*UDGHDUHH[SODLQHGE\WKH
VORZHU/DYHVFRDUVHQLQJUDWH
7KHPLFURVWUXFWXUDO HYROXWLRQ RI D &UPRGHO VWHHO GXULQJ ORQJ WLPH DJHLQJ LQ WKH WHPSHUDWXUH UDQJH
IURP&WR&VKRZWKDW01QLWULGHVZLWKFRPSRVLWLRQ91E1DUHQRWWKHUPRG\QDPLFDOO\VWDEOHDQG
DUHWUDQVIRUPHGLQWRWKH=SKDVHQLWULGH&U91E1E\&UGLIIXVLRQLQWRWKHSDUWLFOHV
=SKDVHZDVUHFRJQL]HGLQ&UVWHHOVEXWLQDIDUVPDOOHUDPRXQWQRGUDPDWLFGURSLQYROXPHIUDFWLRQRI
0;ZDVREVHUYHGLQDVVRFLDWLRQZLWKWKHQXFOHDWLRQRIWKLVSKDVHWKHUHIRUHLWLVEHOLHYHGWKDWWKHPRGLILHG=
SKDVHGRHVQRWDIIHFWQHJDWLYHO\FUHHSSURSHUWLHVRI*UDGHVDQGLQWKHVHUYLFHWHPSHUDWXUHUDQJHIRU
WKHVHVWHHOV
&XUUHQWO\QRFRPPHUFLDO&UVWHHOVVWDEOHVWHHOVZLWKVDPHFUHHSSURSHUWLHVRI*UDGHLVDYDLODEOHRQ
WKHPDUNHW
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